Several current techniques for the determination of serum inorganic phosphate in the presence of proteins are shown to have important disadvantages. An improved manual micromethod is described in which proteins are kept in solution by the use of sodium lauryl sulphate and the phosphate determined by the molybdenum blue reaction. The procedure has been adapted for the Technicon AutoAnalyzer and the Vickers D-300 and M-300, and has been shown to give very good precision in routine use. The Vickers Provisional Method (1973) , using Tween 20 (Sigma Chemical Company Ltd., Norbiton Station Yard, Kingston-upon-Thames, Surrey) as the detergent and a ferrous salt as reducing agent, required the use of serum blanks. If such blanks were not used, the results could be elevated by up to 25 %. The need for a serum blank could not be eliminated by reducing the sample volume without seriously affecting the precision, and using more powerful reducing agents such as stannous chloride caused unacceptably high blanks.
These disadvantages were found to be overcome by a modification of Kraml's (1966) technique. KramI (1966) and the method of Raabe (1955) with tbe regression line of Y = 1.00x + 0.00 drawn in. The line of regression for the best fit line Is Y = 0.89x + 0.16 and the correlation coefficient Is 0.90.
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Nearly all methods for the determination of serum inorganic phosphate are based on the formation of a molybdophosphate complex and its subsequent reduction to molybdenum blue. The reaction is normally carried out on protein-free extracts of serum, but with the introduction of discrete analysers there is a need for methods which tolerate the presence of proteins. Such methods are of two main types. Raabe (1955) , Goodwin (1970) , and Plaut and Miller (1971) , described procedures in which protein was precipitated on adding molybdate and later re-dissolved. Jones and Bodfish (1963) and Vickers Limited Medical Engineering (1973) described methods in which protein was kept in solution throughout the procedure by the use of a detergent.
Raabe's method was adapted to the Vickers M-300 in this laboratory. Fig. 1 shows the results obtained on 200 randomly selected patients' sera over a period of one month compared with those obtained by the procedure in routine use, the Technicon Method N-4c of Kraml (1966) , which involves dialysis into 0.25 mol/litre HCI followed by the molybdenum blue reaction using stannous chloride as the reducing agent.
The method of Raabe (1955) had a negative bias with two results grossly elevated. These were in specimens from patients suffering from multiple myeloma with total protein concentrations over lOOg/1. The error was apparently due to failure to dissolve the protein.
The method of Jones and Bodfish (1963) , using the detergent Teepol L (Shell Chemical Company Ltd., Shell House, London), was found by us to suffer from the disadvantage of having to add the acid molybdate reagent very carefully to the mixture of serum and detergent to avoid precipitation of protein. For some sera, precipitation occurred no matter how carefully the acid molybdate was added. These observations agree with those of Plaut and Miller (1971) .
The volume settings for dispensing syringes and position settings for reagent dispensing probes are specified in Table 1 . 
Reagents
Sodium lauryl sulphate (l %). Preparation: dissolve 109 sodium lauryl sulphate (BOB Chemicals Ltd., Poole, Dorset) in approximately 700ml deionised water and make up to 1 litre.
Acid molybdate reagent. Preparation: cautiously add 35ml concentrated sulphuric acid to approximately 700m1 deionised water; mix, cool to room temperature, add 109 ammonium molybdate, dissolve, and make up to 1 litre.
Hydrazine sulphate solution. Preparation: cautiously add 28ml concentrated sulphuric acid to approximately 700 ml deionised water; mix, cool to room temperature, add 2g hydrazine sulphate, dissolve, and make up to 1 litre.
Stannous chloride-hydrazine sulphate solution. Preharation: add 0.2g stannous chloride to 1 litre dydrazine sulphate solution, stir for 30 minutes, and filter. This reagent may be stored at room temperature for at least two weeks.
Stock standard (25 mmols/l). Preparation: dissolve 1.70 potassium dihydrogen phosphate (KH2 P04) in approximately 300 ml deionised water and make up to 500 ml.
Working standards. Standards covering the range up to 4 mmols/litre are prepared by dilution of the stock standard.
MATERIALS AND METHODS

Technicon method
Manual micromethod
To 30 ul serum, standard or water, add 1.5 ml sodium lauryl sulphate solution and mix well. To each, add 1 ml stannous chloride-hydrazine and 1 ml acid molybdate, mixing after each addition. Leave for 3 minutes at room temperature and read against water at 640 nm.
A Mk I manifold ( fig. 2 ) was assembled using standard Technicon fittings. The procedure can be run at 50 samples per hour with a sample wash ratio of 1 : 1. Because the method has a high molar absorptivity of 27,000, the useful working range on the Technicon Analyzer is only up to 3 mmols/litre, Due to the broad absorption band, the working range can be extended to 4 rnmols/litre by measuring the colour at 5800m rather than 640nro.
"Either temperature can be used j depending on the chemistry method set up on the second channel ot the reaction rotor unit.
RESULTS
Colour development was found to be complete in one minute both at 37°C and at room temperature for either aqueous or serum samples and the colour was stable for at least 20 minutes. The procedure has a high molar absorptivity so that in the manual micromethod a 1.5 mmol/litre (4.7 mg/lOOml) standard gives an absorbance of 0.30 in a 1 em light path. The Beer-Lambert Law is obeyed ( fig. 3 ) over the concentration range studied, up to 4 mmols/ litre (12.5 mg/loo mI). Recoveries of potassium dihydrogen phosphate added to serum ranged from 101-103%.
Of the detergents tested, only sodium lauryl sulphate proved to be suitable at the concentration necessary to keep the proteins in solution. Teepol L On the Technicon AutoAnalyzer, the response is too great for routine running without making a preliminary dilution of the sample, or reading at a different wavelength-for example, at 580 om instead of 640 om. 300 samples per hour 37°C or 25°C·
Vickers method
Rate of analysis Rotor temperature o is the position at which the sample and diluent are dispensed into the reaction rotor. The position of the photometer pick-up station is determined by the reaction time of the method. Where the method is applied to the M300 system, the position of the photometer pick up station must be adjusted to take into consideration the relative position of the reaction rotor unit on the distributor. 'With the M-300, the sample undergoes a preliminary I in S dilution prior to reaching the reaction rotor unit so that a correspondingly larger sample is aspirated.
'An anti-foaming agent such as Bevaloid 692M (Bevaloid Ltd., Chemical Manufacturers, Beverley, Yorks) may be used in the concentration of O.S m1/litre if it is found that frothing caused by the detergent results in overflow of emuent into the vacuum pump. The agent is dispensed between the photometer probes and the laundry system. ton (1969) , with the results shown in table 2.
Within-batch precision on 20 samples of a control serum in the normal range was determined for the manual technique, and for the Technicon Auto-Analyzer and the Vickers D-300, with the results shown in table 3. Table 2 . Determination of carry-over on Technicon Auto Analyzer Mk I as described by Broughton et al. (1969) .
0.90
The carry-over on the Technicon AutoAnalyzer was determined by the procedure set out by Brough- ..
-e
Over a period of 23 consecutive working days, the within-batch coefficient of variation on the M-300 for 4 samples per day of a control serum containing 1.77 mmol/litre ranged from 0%-1.36%. The between-batch coefficient of variation on the same samples was 2.0 %. Sera from 100 randomly selected patients, including 5 icteric specimens, 2 lipaemic specimens, and 2 from patients suffering from multiple myeloma, were analysed by the Vickers D-300 method described and the results compared with those obtained by the method of Kraml (1966) (fig. 4) . The correlation over the range 0.4 mmol/litre (1.24 mg/l00 ml) to 2.8 mmol/litre (8.68 mg/l00 ml) was good, with no significant bias. Fig. 4 .-Correlation diagram between the method of KramI (1966) and the method described with the regression line of Y = 1.00x + 0.00 drawn in. The line of regression for the best fit line Is Y = 1.08x -0.08, and the correlation coefficient is 0.99.
DISCUSSION
By substituting the detergent, sodium lauryl sulphate, for the acid diluent used in Kraml's method (1966) , a non-deproteinization technique was developed which retained the advantages of high sensitivity and short reaction time.
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The procedure has given good results in routine use, both as a manual micromethod, and as an automated micromethod with the Technicon Auto-Analyzer Mk I and the Vickers M-300 discrete analyser. Because the method has a high molar absorptivity a high final dilution of the serum is used, which minimizes the effect of hyperbilirubinaemia and lipaemia. Correlation with a conventional technique involving dialysis was good, with no significant bias.
The manual method is ideal for paediatric use utilising only 30 ,.,.1 serum, a short reaction time, and a coefficient of variation on samples in the normal range of 2.7%. The Technicon AutoAnalyzer method has a good precision, and the wash between samples is highly effective, so that carry-over is barely 1 %.
For the Vickers analysers, the procedure has excellent precision and offers several advantages over the Company's provisional method in that protein is maintained in solution throughout.
